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Executive Summary 
 
The recent experiences of the US and some European countries show that ICT investment promotes 
economic growth and labour productivity. However, the European Union as a whole is still lagging 
behind the US in terms of ICT contribution to productivity. The review and re-launching of the Lisbon 
Strategy in 2004 has put special emphasis on the Information and Communication Technologies (ICT) 
as a means of meeting the challenges of boosting growth, competitiveness and cohesion throughout 
Europe. In particular, in July 2005, the European Commission adopted the initiative i2010: European 
Information Society 2010, which stressed the importance of this issue in the following terms 
"Information and Communication Technologies are a powerful driver of growth and employment. A 
quarter of EU GDP growth and 40% of productivity growth are due to ICT. Differences in economic 
performance between industrialised countries are largely explained by their levels of ICT investment, 
research, and use, and by the competitiveness of their Information Societies". These objectives will 
largely influence the EU economic policy agenda in the coming years and have already translated into 
concrete policy proposals that favour structural and technological changes across the EU. Furthermore, 
the assessment made by the European Commission on the National Reform Programmes also shows 
that ICT usually rank high in measures taken by the Member States. Moreover, in the context of 
cohesion policy, public support is increasingly being used to accelerate deployment and use of ICT in 
the less developed areas of the Union. European research policy is also directly concerned by these 
questions: the objectives of ICT research under the EU’s Seventh Framework Programme (FP7) 
endorse the promotion of ICT for boosting productivity and innovation, the modernisation of public 
services and direct support to research to develop applications linked to ICT. A number of initiatives, 
such as the "Regions of Knowledge", have also tended to reinforce the EU emphasis on the need to 
adopt a regional approach to research policy. 
Such a growing number of EU policy initiatives, including the i2010 objectives, calls for a better 
understanding of the way ICT might favour knowledge and innovation diffusion and the emergence of 
new types of economic activities. From a research viewpoint, it has been largely documented that 
innovation activity is even more geographically concentrated than industrial activity. Increasingly, the 
ongoing transformations and structural/technological changes enabled by ICT are being studied by 
region, and more specifically, as part of regional innovation systems. In particular, the technological 
changes propitiated by ICT already affect the geographical location of industries and productivity 
differentials across EU regions. ICT also generate positive side-effects on the innovative capability 
through learning-by-doing and transfer of know-how. There is an increasing awareness of the need to 
adopt, together with country-level initiatives, regional policies given that the nature of ongoing 
technological change and innovation dynamics have a strong local/regional component, hence public 
policies need to be designed at this level as well. Little is yet known, however, about the consequences 
of the advent of ICT use on regional economies. 
In order to effectively build policies addressing the needs and challenges posed by the advent of the 
so-called knowledge economy, it is necessary to develop analytical tools and to gather relevant data to 
better understand the role ICT may play in economic growth and, particularly, with regard to regional 
development and innovation dynamics differentials across EU regions. The existing evidence on the 
diffusion and impact of ICT across EU regions is still scant. The few existing studies on EU regions 
have shown that the situation of the Member States and the European regions with respect to ICT take-
up vary widely.1  
This report is the final delivery of a project launched by IPTS in order to explore the possibilities, 
advantages and drawbacks offered by current well-developed methodologies and available data at 
regional level, in order to assess specific aspects of the impact of ICT with regional scope. This study 
analyses the contribution of ICT investment to productivity growth by means of growth accounting, 
adopting the theoretical framework first formulated by Solow (1957) and further developed by 
Griliches and Jorgenson (1967) and Jorgenson (2001). The measurement of productivity has long been 
associated to objectives other than the sole calculation of value added per hour worked in order to 
assess the relative prosperity of national economies. In this sense, there is an ongoing debate as to what 
extent this methodology may also illustrate how innovation (usually referred to under the broader term 
technical change) spreads across a given economic system and how it links to economic growth. 
Several mechanisms play a role in making technological progress a source of growth – new materials, 
products and processes, technologies that allow for efficiency gains or alter how producing factors 
relate among them (labour-capital ratio or the so-called factor substitution, organisational changes, 
etc.), learning effects…- in short, everything ranging from improvements in a strict engineering sense 
to economic efficiency gains. However, growth accounting is a limited tool as regards to how these 
mechanisms contribute to productivity growth. This drawback arises, partly, from the theoretical 
assumptions needed in order to construct the model by which productivity is measured (i.e. the 
production function), and which involve evaluating the joint contribution of all factors mentioned 
above as a residual, as pointed out by Solow in his famous remark, "the measurement of our 
                                                 
1  See ESPON (2005), Telecommunication Services and Networks: Territorial Trends and Basic Supply of 
Infrastructure for Territorial Cohesion,Project 1.2.2, Final report available at: www.espon.lu and Koski, H., P. Rouvinen 
and P. Ylä-Anttila, (2002), ICT clusters in Europe: The Great central Banana and the Small Nordic Potato, Information 
Economics and Policy 14: 145-165. 
ignorance". Notwithstanding these limitations, nowadays growth accounting stands as the most 
effective tool to explore in a standard and, thus, comparable way, the direct contribution to growth of 
labour, capital, and technology, leaving aside the discussion on how technology (meant as a broad 
concept here) translates into growth. Obviously, investment in ICT alone does not bring the positive 
effects associated with the new technologies. Still, capital accumulation in ICT assets might bring 
insights into ICT diffusion and the potential for growth it offers.  
Growth accounting has traditionally been applied at country-level. A distinctive feature of the present 
study, however, is that it applies the growth accounting framework to a regional case study, namely the 
Spanish region Andalucía, and must be seen as a first attempt at regional analysis.2 The use of the 
growth accounting framework to analyse the impact of ICT on productivity and growth must then be 
seen as a basic starting point for analysing these issues at the regional level. A clear advantage of this 
methodology is that it allows comparisons of productivity patterns between regions which have 
adopted ICT unevenly and, therefore, are also less likely to benefit equally from the potential offered 
by the knowledge-based economy. The methodology and theoretical framework used here are 
described in Section 2 of the Report.  
Section 3 reviews existing international evidence for a set of OECD countries. In particular, the results 
show that Spain is still lagging behind in terms of ICT impact on productivity and growth.  
Sections 4 to 6 explore the contribution of ICT to the growth of the economy and labour productivity 
of Andalucía over the period 1995-2004. The analysis takes into account the structural factors specific 
to the Andalusian economy. Andalucía is a large Spanish region representing 17% of the national 
population and contributing 14% to the national Gross Domestic Product (GDP). The Andalusian 
economy has long been dominated by the agricultural sector. However, the service sector also 
represents a relevant share of the overall economy, explained mainly by the fact that the region is a 
prominent tourist destination. Moreover, the relative weight of non-market services (public 
administration, education, health) within the service sector is more significant in the Andalusian 
economy than in the rest of Spain.  Considering all this, it is interesting to analyse how ICT investment 
is spread among the different sectors of the economy and to what extent it contributes to the 
productivity growth of the overall economy of the region. ICT assets have been classified into three 
items (Hardware, Software and Communication Equipment), according to the OECD (2002), and the 
ICT user sectors have also been selected according to the taxonomy recommended by the OECD 
(Energy & Water, Pulp, paper, printing & publishing,  Electric, electronic & optic equipment, 
                                                 
2  See, in particular, Jorgenson, D. (2001) "Information Technology and the U.S. Economy," American Economic 
Review, Vol. 90, No. 1, March 2001, pp. 1-32; 
Transport and communications, Financial intermediation, Business services, Private health & social 
services, Other community, social & personal services). 
The main results of the study are outlined in Section 7.  
 First, Spain stands among the least intensive ICT-user countries within the EU-15 area, a result 
which is consistent with previous studies. In turn, Andalucía is a less intensive user than Spain 
as a whole, but it is steadily converging towards the Spanish average.  
 Second, the contribution of ICT assets to industrial production outcome (measured as total 
market Gross Value Added (GVA) growth) is quantitatively modest but high in relative terms, 
especially when the proportion of ICT investment over the total expenditure incurred by 
companies in the production process is considered. In this sense, it can be concluded that the 
potential for a higher contribution of ICT capital to productivity growth is still significant.  
 Third, growth rates and levels of labour productivity are remarkably higher in the Andalusian 
intensive ICT user sectors, further reinforcing the previous assertion. 
 Fourth, the contribution of ICT investment to GVA and employment growth within the 
intensive ICT user sectors has experienced a considerable increase.  
 Fifth, the study shows that, in the case of the few intensive ICT using service sectors, ICT 
assets do have an important contribution to both GVA growth and productivity growth (Ex.: 
Financial intermediation, Business services, etc.).  
 Finally, the main conclusion of the study is that while the contribution of ICT to GVA and 
productivity growth in Andalucía is noticeable, the advantages related to ICT diffusion have 
not yet reached their full potential.  
From a policy viewpoint, these results show that ICT can be seen as a lever for long-term 
productivity growth. Furthermore, given the very specific case-study considered here, the results 
show that the contribution of ICT to regional growth is tied to the existing conditions and 
structures of the Andalusian economy. In this sense, policies need to a large extent to be tailored 
according to regional-specific features. For instance, an important question concerns the 
identification of the main variables to speed up the diffusion of ICT and their corresponding 
expected effects. Adoption costs also are an important factor delaying the implementation of ICT 
in a given region. Given the potential positive impact of ICT on regional economies as evidenced 
in the present study, it is very important to identify the determinants of ICT adoption and to assess 
the way regional policy can help reduce potential barriers to ICT adoption. More generally, these 
results also show that the regional dimension of ICT contribution to productivity growth is worth 
considering as substantial differences may arise which could influence the long-term convergence 
of EU regions lagging behind. Future studies, as the one developed here for the case of Andalucía, 
could therefore be carried out for other EU regions in order to assess to what extent and under 
which conditions technological change has a favourable economic influence on regional 
development across the EU. 
 
